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Instructions: A11 questions are compulsory.

Q.l Attempt the following
a) State and prove the larv ofgearing.
b) The number of teeth on each of the two equal spur gears in mesh are 40.

The teeth have 20o involute profile and the rnodule is 6 mm. If the arc
of contact is 1.75 times the circular pitch, find the addendum.

{t?.
b) A pinion having 30 teeth drives a gear having 80 teeth. The profile of 0B

the gears is involute with 20o pressure angle, 12 mm module and 10
mm addendunt. Find the length of path of contact, arc of contact and
the contact ratio.

Q.2 Attempt the following
a) Explain the procedure to analyse an epicyclic gear h'ain.
b) In an epi-cyclic gear train, an ann caries two gears A and B having 36

and 45 teeth respectively. lf the arm rotates at 150 r.p.m. in the
anticlockwise direction about the centre of the gear A which is fixed,
determine the speed of gear B. If the gear A instead of being fi-xed,
makes 300 r.p.m. in the clockwise direction, what rvill be the speed of
gear B ?

{}tr.
b) An epicyclic gear consists of three gears A, B and C as shown in Fig. 1.

The gear Ahas 72 internal teeth and gear C has 32 external teeth. The
gear B meshes with both A and C and is carried on an arrn EF which
rotates about the centre of A at 18 r.p.m. If the gear A is fixed,
determine the speed of gears B and C.

Fic 1

Q.3 Attempt any two from the following
a) What is a flywheel? What is its use?

b) Find a relation for the coefficient of flLrctuation of speed in terms of
maximum fluctuation of energy and kinetic energy of the flywheel at
mean speed.
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co408c) The tuming moment diagram for a petrol engine is drar.ur to a vertical
scale of 1 mm :500 N-m and horizontal scale of I mm : 3". The
turning moment diagram repeats itself at every half revolution of- the
crankshaft. 'fhe areas above and below the mean torque line are 260,
-580, 80, -380, 870 and -250 nmr'. The rotating parts are equivalent to a
mass of -55 kg at a radius of gy'ation of 2.1 m. Determine the
coefficient of fluctuation of speed rvhen the engine runs at I 600 r.p.m.

Attempt any two from the following
State and explain D' Alembert's principle.
A horizontal gas engine running at 210 rpm has a bore of 220 mrn and
stroke of 440 mm. The connecting rod is 924 mm long and the
reciprocating parts weigh 20 kg. When the crank has turned thr.ough an
angle of 30 from the inner deaci centre, the gas pressures on the cover
and cranl< sides are 500 kN/m2 and 60 kN/m2 respectively. Diameter of
the piston rod is 40 mm. Determine turning moment on the crank shaft.
What do you meirn by dynamic equivalent system? Explain.

Attempt any Two of the following
Why is balancing necessary for rotors of high speed engines?
Three masses of8 kg, 12 kg and 15 kg attached at radial distances of80
mm, 100 mm and 60 mm respectively to a disc on a shaft are in
complete balance. Determine the angular positiorx of the masses of 12
kg and 15 kg relative to the 8 kg mass.
Four masses ml, m2, m3 and m4 are 200 kg, 300 kg, 240kgand260
kg respectively. The corresponding radii of rotation are 0.2 m, 0.15 m,
0.25 rn and 0.3 m respectively and tl-re angles between successive
masses are 45o, 75" and 135". Find the position and magnitude of the
balance mass required, if its radius of rotation is 0.2 m.

Attempt any Two of the following
What do you understand by gyroscopic couple? Derive a formula for its
magnitude.
A uniform disc of diametgr 300 mm and of mass 5 kg is mounted on
one end of an arm of length 600 mm. The other end of the arm is fi'ee to
rotate in a universal bearing. lf the disc rotates about the arm r.vith a
speed of 300 r.p.m. clockwise, looking fiom the fi'ont, u,ith rvhat speed
will it precess about the vertical axis?
What is effect of gyroscopic couple on the aeroplanes.
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